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CAPITAL TAXATION MAY SURVIVE
IN OPEN ECONOMIES
Abstract
When capital is perfectly mobile across countries and labour is fixed, a source-based tax on
capital both reduces and redistributes world income. We show that under plausible
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Lw lv riwhq pdlqwdlqhg wkdw d wd{ rq d frpsohwho| preloh idfwru kdv hyhqwxdoo| wr eh eruqh
e| wkh ohvv preloh idfwruv li wkh frxqwu| lqwurgxflqj wkh wd{ lv vpdoo1 Wkh xqghuo|lqj
dujxphqw lv vlpsoh hqrxjk= Frqvlghu d frxqwu| wrr vpdoo wr kdyh dq lq xhqfh rq zruog
htxloleulxp sulfhv/ dqg dvvxph wkdw fdslwdo lv wkh preloh idfwru dqg oderu lv wkh {hg
rqh1 Wkh lqwurgxfwlrq ri d vrxufh0edvhg wd{  rq fdslwdo lq vxfk d frxqwu| zloo wkhq qrw
dhfw wkh zruog htxloleulxp udwh ri uhwxuq rq fdslwdo/ o￿1 Dqg dv fdslwdo lv dvvxphg wr eh
shuihfwo| preloh dfurvv erughuv/ lqyhvwruv lq wkh frxqwu| zlwk wkh wd{ zloo kdyh wr uhdol}h
wkh vdph qhw uhwxuq wkh| pd| rewdlq deurdg1 Khqfh wkhlu jurvv uhwxuq pxvw htxdo o￿ n/
dqg wkh grphvwlf pdunhw0fohdulqj zdjh kdv wr idoo1 Wklv lv dw wlphv lqwhusuhwhg wr phdq
E@ wkdw wkh wd{ lv eruqh e| oderu dqg EK wkdw fdslwdo rzqhuv uhpdlq vsduhg1
Zkloh wd{lqj oderxu zrxog dovr uhgxfh wkh qhw zdjh udwh/ lw zrxog qrw glvwruw wkh
ghflvlrq wr lqyhvw dw krph yv1 deurdg1 Khqfh d oderxu lqfrph wd{ lv wkrxjkw wr grplqdwh d
frusrudwh lqfrph wd{/ hyhq iurp wkh shuvshfwlyh ri oderxu ^Gldprqg dqg Pluuohhv +4<:4,`1
Dv d uhvxow/ lw lv frqfoxghg ES wkdw d vrxufh0edvhg wd{ rq fdslwdo vkrxog qhyhu eh xvhg1
Ri frxuvh/ wklv wkhruhwlfdo iruhfdvw lv qrw lq olqh zlwk revhuydwlrq= yluwxdoo| doo frxqwulhv
lq wkh zruog wd{ wkh fdslwdo lqfrph hduqhg e| frusrudwlrqv orfdwhg zlwklq wkhlu erughuv14
Lw lv wkh sxusrvh ri wklv qrwh wr ghprqvwudwh rq wkh edvlv ri d vlpsoh jhqhudo htxl0
oleulxp prgho wkdw frqfoxvlrq E@ lv plvohdglqj dqg wkdw erwk EK dqg ES duh idovh1 Zh
wkxv surylgh d wkhruhwlfdo h{sodqdwlrq iru wkh vxuylydo ri fdslwdo wd{dwlrq lq vslwh ri wkh
lqwhjudwlrq ri zruog fdslwdo pdunhwv1
5 Wkh prgho
514 Dvvxpswlrqv
Frqvlghu wkh iroorzlqj h{whqvlrq ri Eudgirug*v +4<:;, wzr0idfwru prgho lq zklfk frxqwulhv
duh doorzhg wr kdyh glhuhqw vkduhv lq wkh zruog*v oderxu1 Wkh zruog frqvlvwv ri frxqwulhv
 ' c2ccU wkdw surgxfh d vlqjoh rxwsxw zlwk dq lghqwlfdo olqhdu0krprjhqhrxv whfkqrorj|
8Eg￿cu ￿1 Idfwru pdunhwv duh frpshwlwlyh vr wkdw idfwruv hduq wkhlu uhvshfwlyh pdujlqdo
surgxfw1 Wrwdo zruog fdslwdo/ ghqrwhg e| g '
SU
￿’￿ g￿/ lv shuihfwo| preloh dfurvv erughuv1
Oderu lv phdvxuhg lq vnloo xqlwv/ ghqrwhg e| u '
SU
￿’￿ u￿/ dqg frpsohwho| lppreloh1 Ohw
b￿ ' u￿*u ghqrwh wkh vkduh ri frxqwu| *v oderxu lq wrwdo oderxu1
Lq wkh vwdwxv0txr wkhuh lv qr wd{dwlrq dqg wkh hqwluh zruog lv d odlvvh}0idluh hfrqrp|1
4Iru dq ryhuylhz ri fxuuhqw v|vwhpv ri lqwhuqdwlrqdo wd{dwlrq/ vhh h1j1 Fqrvvhq +5333,1 Wkh uhfhqw
hylghqfh rq wkh lpsdfw ri frpsdq| wd{hv rq iruhljq gluhfw lqyhvwphqw lv glvfxvvhg e| Klqhv +4<<<,1Wkhq/ frxqwu|  lqwurgxfhv d vpdoo wd{  rq fdslwdo lqyhvwhg zlwklq wkh frxqwu|1 Wkh
surfhhgv ri wd{dwlrq duh xqlirupo| uhglvwulexwhg wr frxqwu| *v uhvlghqwv/ ghqrwhg e|
 ' c2ca1 Wkh oderxu hqgrzphqw ri d frxqwu| *v uhvlghqw lv ghqrwhg e| ,￿/ zkloh
klv hqgrzphqw ri qdqfldo dvvhwv 0 uhsuhvhqwlqj fodlpv rq wkh fdslwdo xvhg e| upv 0 lv
ghqrwhg e| @￿1
515 Idfwru Uhwxuqv
Jlyhq wkh olqhdu krprjhqhlw| ri wkh surgxfwlrq ixqfwlrqv zh kdyh wkh zhoo0nqrzq lghq0
wlw| 8Eg￿cu ￿'u￿sE&￿ dqg wkh htxdoo| zhoo0nqrzq uhodwlrqv 8gEg￿cu ￿'s￿E&￿ dqg
8uEg￿cu ￿'sE&￿  &￿s￿E&￿1 Wkxv/ wkh pdujlqdo surgxfwv ri fdslwdo dqg oderxu rqo|
ghshqg rq wkh frxqwu|*v fdslwdo lqwhqvlw| &￿1 Qrz/ dvvxph wkdw frxqwu|  lqwurgxfhv d
vrxufh0edvhg wd{  rq fdslwdo1 Vlqfh wklv idfwru lv shuihfwo| preloh e| dvvxpswlrq/ lwv qhw
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￿*u zklfk/ dw wkh srlqw  'f / vlpsolhv wr
o
￿







ehfdxvh dw  'fdoo frxqwulhv vwloo rshudwh dw lghqwlfdo fdslwdo lqwhqvlwlhv= &￿Ef ' & '
g*u1D vdu h v x o w /
o
￿
￿ Ef ' b￿c +8,
vlqfh wkh fkdqjhv lq wkh frxqwulhv* fdslwdo vwrfnv/ g￿
￿/ pxvw vxp wr }hur1
Ehiruh zh surfhhg wr lqwhusuhw wklv nh| uhvxow/ lw lv xvhixo wr ghulyh wkh fkdqjhv lq wd{
uhyhqxh/ zruog fdslwdo lqfrph dqg zruog zdjh lqfrph uvw1
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￿Efc +:,
zkhuh xvh zdv pdgh ri +8, dqg wkh idfw wkdw b￿g ' u￿g*u ' g￿Ef pxvw krog1 Dqg
qdoo|/ iru zruog zdjh lqfrph `E'
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516 Shuvrqdo lqfrphv










zkhuh `￿E lv wkh frxqwu|*v zdjh eloo1 Wkh hhfw iurp wd{lqj fdslwdo dqg glvwulexwlqj






















E| +6, dqg +8, rqh rewdlqv
`
￿
￿ Ef ' E  b￿g
￿Ef +43,
Lqvhuwlqj htxdwlrqv +43,/ +8, dqg +9, lqwr +<, |lhogv
+
￿
￿Ef ' ,￿E  b￿&  @￿b￿ n &,c ' c2ccac +44,
zkhuh , ' u￿*a ghqrwhv wkh dyhudjh hqgrzphqw ri vnloo xqlwv lq frxqwu| 1 Lw iroorzv wkdw







k￿ 	 c +45,
zkhuh @ '
Sa
￿’￿ @￿*a ghqrwhv dyhudjh qdqfldo zhdowk lq wkh frxqwu| dqg k￿ '
Sa
￿’￿ @￿*g
lv wkh vkduh ri zruog fdslwdo rzqhg e| grphvwlf uhvlghqwv1
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517 Lqfrph lqhtxdolw|
Frqvlghu wkh ehqfkpdun fdvh zkhuh ,￿*, ' @￿*@ ' w￿ dqg wkh lqglylgxdov duh rughuhg lq
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￿Ef ' &,w￿dEb￿&,nb￿@o/ lw lv reylrxv wkdw +￿
￿Ef ghfuhdvhv







lv ghfuhdvlqj lq 1 Lq frqmxqfwlrq zlwk +48,/ wklv lpsolhv wkdw wkh fdslwdo wd{ vkliwv wkh
Oruhq} fxuyh xszdugv xqohvv w￿ lv frqvwdqw iru doo 1
6 Lpsolfdwlrqv
 Htxdwlrq +8, vd|v wkdw wkh lqwurgxfwlrq ri d wd{ rq fdslwdo lq frxqwu|  uhgxfhv wkh
zruog pdunhw udwh ri lqwhuhvw o￿ e| h{dfwo| b￿/ lwv vkduh lq zruog fdslwdo51 Li frxqwu|  lv
vpdoo/ wkh zruog lqwhuhvw udwh zloo idoo e| fruuhvsrqglqjo| olwwoh ru/ lq wkh erughuolqh fdvh
b￿ $ f/ qrw dw doo1
5Dw  @3doo frxqwulhv rshudwh dw dq lghqwlfdo fdslwdo lqwhqvlw|1 Khqfh/ wkhlu vkduh lq zruog oderxu/
phdvxuhg lq vnloo xqlwv/ lv dovr wkhlu vkduh lq zruog fdslwdo1
72 Wkh fdslwdo rzqhuv fduu| wkh ixoo wd{/ dv fdq eh vhhq iurp +:, lq frqmxqfwlrq zlwk
+9,1 Luuhvshfwlyh ri krz vpdoo frxqwu|  dqg wkxv b￿ lv/ zruog fdslwdo lqfrph ghfolqhv e|
h{dfwo| wkh dprxqw ri wkh wd{ uhyhqxh1 Iurp d joredo srlqw ri ylhz lw lv wkxv wkh fdslwdo
rzqhuv zkr sd| wkh hqwluh wd{1
 Iurp d sxuho| qdwlrqdo srlqw ri ylhz wkh rxwfrph lv vrphzkdw glhuhqw1 Zkhq
orrnlqj dw frxqwu| / htxdwlrq +43, vwdwhv wkdw d vkduh   b￿ ri wkh wd{ kdv wr eh eruqh
e| frxqwu| *v zdjh hduqhuv wkurxjk d idoo ri wkh grphvwlf pdunhw0fohdulqj zdjh udwh1
e Iurp d joredo srlqw ri ylhz/ krzhyhu/ zruog zdjh lqfrph uhpdlqv xqwrxfkhg1 Wklv
lv zkdw +;, vd|v/ dqg wkdw phdqv wkdw zrunhuv lq wkh uhvw ri wkh zruog jdlq h{dfwo| zkdw
wkh zrunhuv lq frxqwu|  orrvh1 Wkh uhdvrq lv/ ri frxuvh/ wkh rxwerxqg fdslwdo pljudwlrq
lqgxfhg e| wkh wd{1
D Iurp wkh srlqw ri ylhz ri frxqwu| *v uhvlghqwv/ uhglvwulexwlrq yld d vrxufh0edvhg wd{
lqfuhdvhv frqvxpswlrq li frqglwlrq +45, lv phw1 Wklv lv wkh pruh olnho| zkhq d uhvlghqw*v
vnloo ru qdqfldo zhdowk lv orz uhodwlyh wr wkh fruuhvsrqglqj grphvwlf dyhudjh/ dqg zkhq
kh olyhv lq d frxqwu| wkdw lv frpsdudwlyho| ulfk lq whupv ri kxpdq fdslwdo dqg srru lq
whupv ri qdqfldo zhdowk1 Li ,￿*, ' @￿*@ dqg b￿ ' k￿/ wkh lqglylgxdo ehqhwv iurp wkh
surjudp li dqg rqo| li klv pdunhw lqfrph lv ehorz grphvwlf dyhudjh1
S Kdylqj d xqlirup vrfldo wudqvihu qdqfhg e| d vrxufh0edvhg wd{ rq fdslwdo pd|
ixho grphvwlf zhoiduh hyhq li wkh frxqwu| zlwk wklv surjudp kdv dq hjdolwduldq lqfrph
glvwulexwlrq1 Lq fdvh ri ,￿ ' , dqg @￿ ' @ iru doo / frqglwlrq +45, vkrzv wkdw d Sduhwr0
lpsuryhphqw rffxuv lq frxqwu|  li b￿ :k ￿/ l1h1 li qdwlrqdov duh uhodwlyho| ulfkhu lq whupv
ri kxpdq udwkhu wkdq lq whupv ri qdqfldo fdslwdo1
. Dq hjdolwduldq zruog hfrqrp| kdv ,￿ ' ,/ @￿ ' @ dqg b￿ ' k￿1 Dv lpsolhg e| +45,/
lq dq hjdolwduldq zruog hfrqrp| qr frxqwu| zrxog hyhu xvh d wd{ rq fdslwdo1
H Li ,￿*, ' @￿*@ 9'iru doo / frqglwlrq +48, vkrzv wkdw lqwurgxflqj wkh fdslwdo wd{
surprwhv htxdolw| lq whupv ri Oruhq} grplqdqfh1 Dvvxph wkdw uhvlghqwv lq frxqwu|  duh
hqgrzhg zlwk d frpprq xwlolw| ixqfwlrq/ vwulfwo| lqfuhdvlqj dqg frqfdyh lq frqvxpswlrq1
Li b￿  k￿/ dyhudjh lqfrph grhv qrw ghfuhdvh lq wkh frxqwu| 0 vhh frqglwlrq +46,1 Lq wklv
fdvh/ wkh wkhruhp ri Dwnlqvrq +4<:3, dssolhv wr vkrz wkdw vrfldo zhoiduh lq frxqwu|  lv
udlvhg e| wkh wd{ rq fdslwdo1
b Frqvlghu dq xqhtxdo zruog hfrqrp| zlwk wkh ihdwxuhv ri wkh srlqw deryh dqg lq
zklfk xwlolwduldq qdwlrqdo sodqqhuv qrqfrrshudwlyho| vhw vrxufh0edvhg fdslwdo wd{hv1 Lq
dq| Qdvk0htxloleulxp ri wkdw jdph/ fdslwdo wd{hv h{lvw zlwk vwulfwo| srvlwlyh suredelolw|1
8Uhihuhqfhv
Dwnlqvrq/ D1/ 4<:3/ Rq wkh phdvxuhphqw ri lqhtxdolw|/ Mrxuqdo ri Hfrqrplf Wkhru| 5/
5770961
Eudgirug/ G1/ 4<:;/ Idfwru sulfhv pd| eh frqvwdqw exw idfwru uhwxuqv duh qrw/ Hfrqrplfv
Ohwwhuv 4/ 4<<05361
Fqrvvhq/ V1/ hg1/ 5333/ Wd{lqj Fdslwdo Lqfrph lq wkh Hxurshdq Xqlrq +R{irug Xqlyhuvlw|
Suhvv/ Qhz \run,
Gldprqg/ S1 dqg M1 Pluuohhv/ 4<:4/ Rswlpdo wd{dwlrq dqg sxeolf surgxfwlrq/ L= Surgxf0
wlrq h!flhqf| +LL= Wd{ uxohv,/ Dphulfdq Hfrqrplf Uhylhz 94/ ;05: +59405:;,1
Klqhv Mu1/ M1U1/ 4<<</ Ohvvrqv iurp ehkdylrudo uhvsrqvhv wr lqwhuqdwlrqdo wd{dwlrq/ Qd0
wlrqdo Wd{ Mrxuqdo 85/ 63806551
9CESifo Working Paper Series
(for full list see www.cesifo.de)
________________________________________________________________________
911  Ngo Van Long, Raymond Riezman, and Antoine Soubeyran, Trade, Wage Gaps, and
Specific Human Capital Accumulation, April 2003
912  Andrea Goldstein, Privatization in Italy 1993-2002: Goals, Institutions, Outcomes, and
Outstanding Issues, April 2003
913  Rajshri Jayaraman and Mandar Oak, The Signaling Role of Municipal Currencies in
Local Development, April 2003
914  Volker Grossmann, Managerial Job Assignment and Imperfect Competition in
Asymmetric Equilibrium, April 2003
915  Christian Gollier and Richard Zeckhauser, Collective Investment Decision Making with
Heterogeneous Time Preferences, April 2003
916  Thomas Moutos and William Scarth, Some Macroeconomic Consequences of Basic
Income and Employment Subsidies, April 2003
917  Jan C. van Ours, Has the Dutch Miracle Come to an End?, April 2003
918  Bertil Holmlund, The Rise and Fall of Swedish Unemployment, April 2003
919  Bernd Huber and Marco Runkel, Optimal Design of Intergovernmental Grants under
Asymmetric Information, April 2003
920  Klaus Wälde, Endogenous Business Cycles and Growth, April 2003
921  Ramon Castillo and Stergios Skaperdas, All in the Family or Public? Law and
Appropriative Costs as Determinants of Ownership Structure, April 2003
922  Peter Fredriksson and Bertil Holmlund, Improving Incentives in Unemployment
Insurance: A Review of Recent Research, April 2003
923  Bernard M.S. van Praag and Adam S. Booij, Risk Aversion and the Subjective Time
Discount Rate: A Joint Approach, April 2003
924  Yin-Wong Cheung, Kon S. Lai, and Michael Bergman, Dissecting the PPP Puzzle: The
Unconventional Roles of Nominal Exchange Rate and Price Adjustment, April 2003
925  Ugo Trivellato and Anna Giraldo, Assessing the ‘Choosiness’ of Job Seekers. An
Exploratory Approach and Evidence for Italy, April 2003
926  Rudi Dornbusch and Stanley Fischer, International Financial Crises, April 2003927  David-Jan Jansen and Jakob de Haan, Statements of ECB Officials and their Effect on
the Level and Volatility of the Euro-Dollar Exchange Rate, April 2003
928  Mario Jametti and Thomas von Ungern-Sternberg, Assessing the Efficiency of an
Insurance Provider – A Measurement Error Approach, April 2003
929  Paolo M. Panteghini and Guttorm Schjelderup, Competing for Foreign Direct
Investments: A Real Options Approach, April 2003
930  Ansgar Belke, Rainer Fehn, and Neil Foster, Does Venture Capital Investment Spur
Employment Growth?, April 2003
931  Assar Lindbeck, Sten Nyberg, and Jörgen W. Weibull, Social Norms and Welfare State
Dynamics, April 2003
932  Myrna Wooders and Ben Zissimos, Hotelling Tax Competition, April 2003
933  Torben M. Andersen, From Excess to Shortage – Recent Developments in the Danish
Labour Market, April 2003
934  Paolo M. Panteghini and Carlo Scarpa, Irreversible Investments and Regulatory Risk,
April 2003
935  Henrik Jacobsen Kleven and Claus Thustrup Kreiner, The Marginal Cost of Public
Funds in OECD Countries. Hours of Work Versus Labor Force Participation, April
2003
936  Klaus Adam, George W. Evans, and Seppo Honkapohja, Are Stationary Hyperinflation
Paths Learnable?, April 2003
937  Ulrich Hange, Education Policy and Mobility: Some Basic Results, May 2003
938  Sören Blomquist and Vidar Christiansen, Is there a Case for Public Provision of Private
Goods if Preferences are Heterogeneous? An Example with Day Care, May 2003
939  Hendrik Jürges, Kerstin Schneider, and Felix Büchel, The Effect of Central Exit
Examinations on Student Achievement: Quasi-experimental Evidence from TIMSS
Germany, May 2003
940  Samuel Bentolila and Juan F. Jimeno, Spanish Unemployment: The End of the Wild
Ride?, May 2003
941  Thorsten Bayindir-Upmann and Anke Gerber, The Kalai-Smorodinsky Solution in
Labor-Market Negotiations, May 2003
942  Ronnie Schöb, Workfare and Trade Unions: Labor Market Repercussions of Welfare
Reform, May 2003
943  Marko Köthenbürger, Tax Competition in a Fiscal Union with Decentralized
Leadership, May 2003944  Albert Banal-Estañol, Inés Macho-Stadler, and Jo Seldeslachts, Mergers, Investment
Decisions and Internal Organisation, May 2003
945  Kaniska Dam and David Pérez-Castrillo, The Principal-Agent Matching Market, May
2003
946  Ronnie Schöb, The Double Dividend Hypothesis of Environmental Taxes: A Survey,
May 2003
947  Erkki Koskela and Mikko Puhakka, Stabilizing Competitive Cycles with Distortionary
Taxation, May 2003
948  Steffen Huck and Kai A. Konrad, Strategic Trade Policy and Merger Profitability, May
2003
949  Frederick van der Ploeg, Beyond the Dogma of the Fixed Book Price Agreement, May
2003
950  Thomas Eichner and Rüdiger Pethig, A Microfoundation of Predator-Prey Dynamics,
May 2003
951  Burkhard Heer and Bernd Süssmuth, Cold Progression and its Effects on Income
Distribution, May 2003
952  Yu-Fu Chen and Michael Funke, Labour Demand in Germany: An Assessment of Non-
Wage Labour Costs, May 2003
953  Hans Gersbach and Hans Haller, Competitive Markets, Collective Decisions and Group
Formation, May 2003
954  Armin Falk, Urs Fischbacher, and Simon Gächter, Living in Two Neighborhoods –
Social Interactions in the LAB, May 2003
955  Margarita Katsimi, Training, Job Security and Incentive Wages, May 2003
956  Clemens Fuest, Bernd Huber, and Jack Mintz, Capital Mobility and Tax Competition: A
Survey, May 2003
957  Edward Castronova, The Price of ‘Man’ and ‘Woman’: A Hedonic Pricing Model of
Avatar Attributes in a Synthetic World, June 2003
958  Laura Bottazzi and Marco Da Rin, Financing Entrepreneurial Firms in Europe: Facts,
Issues, and Research Agenda, June 2003
959  Bruno S. Frey and Matthias Benz, Being Independent is a Great Thing: Subjective
Evaluations of Self-Employment and Hierarchy, June 2003
960  Aaron Tornell and Frank Westermann, Credit Market Imperfections in Middle Income
Countries, June 2003961  Hans-Werner Sinn and Wolfgang Ochel, Social Union, Convergence and Migration,
June 2003
962  Michael P. Devereux, Measuring Taxes on Income from Capital, June 2003
963  Jakob de Haan, Jan-Egbert Sturm and Bjørn Volkerink, How to Measure the Tax
Burden on Labour at the Macro-Level?, June 2003
964  Harry Grubert, The Tax Burden on Cross-Border Investment: Company Strategies and
Country Responses, June 2003
965  Kirk A. Collins and James B. Davies, Measuring Effective Tax Rates on Human
Capital: Methodology and an Application to Canada, June 2003
966  W. Steven Clark, Using Micro-Data to Assess Average Tax Rates, June 2003
967  Christopher Heady, The ‘Taxing Wages’ Approach to Measuring the Tax Burden on
Labour, June 2003
968  Michael P. Devereux and Alexander Klemm, Measuring Taxes on Income from Capital:
Evidence from the UK, June 2003
969  Bernhard Eckwert and Itzhak Zilcha, The Effect of Better Information on Income
Inequality, June 2003
970  Hartmut Egger and Josef Falkinger, The Role of Public Infrastructure for Firm Location
and International Outsourcing, June 2003
971  Dag Morten Dalen and Trond E. Olsen, Regulatory Competition and Multi-national
Banking, June 2003
972  Matthias Wrede, Tax Deductibility of Commuting Expenses and Residential Land Use
with more than one Center, June 2003
973  Alessandro Cigno and Annalisa Luporini, Scholarships or Student Loans? Subsidizing
Higher Education in the Presence of Moral Hazard, June 2003
974  Chang Woon Nam, Andrea Gebauer and Rüdiger Parsche, Is the Completion of EU
Single Market Hindered by VAT Evasion?, June 2003
975  Michael Braulke and Giacomo Corneo, Capital Taxation May Survive in Open
Economies, July 2003